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71 flfc #^1 ^ ^-el^Hl ^ ^ol4. 

£ ^ofl #^1 ^ «-Bl*te Iria* ^ 7>^^o.s sv^l» ^ 

^ ^ SU^r OH- #El^^ S 5«)*M| ^>Al^ ^ flfe. ^ 

oil 4^ 11^ SJ-afl-g. 7l^7l# SW^l <&°} *l°]^f °}£r^ 

^SLsL -M<5}711 ^lAl^ ^ ol^- ™n> o>u|^ ( ^ol^ Oj^-g- ^Ol^ Oj^ S ^ 
€*l7)^r ^ ^2(rc^) S^Kr 71^711- ^o]^ oj^-cq ^o]^ 

#^1 ^ £"5^, ^l^r^, ^2}-^, ZL-^7f 
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^ ^ 3.1r^r^ ^-^{Facilitated Membranes Comprising Porous 

Support Membranes and Transition Metal Salts-Polymers Mixture Membrane Containing 
Transition Metal Salts and Polymers Capable of Physically Dispersing the Salts} 

^f. 14 ^13-°5^r ( ^l^T^ ^Ol^cg O. ^} --0_^ «A>Al^ - ^ 

#i 7131 ^ #5.7} -f^tr c}^^ ^l^H #^1 ^ ^-&|^ ^lSf--^ 
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<3> ^7fl ^ 5S|^/£1$4 ^tM-s] £-&Nfe Ji^i^<y 

<4> ^11- 1-^, ^*fl ol-g-sqjL oi^ ^^oflA^ oll^^/oH^-^ ^-sl# 120-160^- ^ 

5.^ ^1-* ~30°C2] ^ ej= 207]^^ JL'SHM *H , £bJ 

1- ^*lWfe 180-200 # ^5.^1 ^^-^-i: -30 ^ <M ^ 10 o] #o_ ^ 

*}fe ?H *J-eM tflfl-s ^ti] ^ oflui^l Wl-g-t- -2-^}fe 

<5> a]9\ go] ^ti] 3=7.> til -g- 2J- Hl-g-ol 3. 71 ^^1 ^f-^# Cfl^^- ^ &fe ^-S] 

aielsfl 1- ^ Sftfe ^^-i- °1-§-tb 7)^ ^ ^ 

ri/^rfc ^-S], ^4l/°l^^ ^"Sl 3? ^^/^m^l £s] ^ij- 71*11 €-21 

°fl^ ^ #3^8- il^^4. nsm, IM/IH?]:^ ^ ^-f^fe a 

7lfif A^ol nfl-o til^>7l nfl^g-ofl J7*}^o) 7^1 «-BH*]- O.Sfe ^ £3 ^¥ 

<e> ^/^4 ^ £^-#ofi rfl«H £3 "2* ^ $ife ^-^^SAi, ji 

<7> £Bjq-fr oi-g-^- ^#°i -g-e] ^cHHfe ^M^Vfe A ^f-^KE^i 

^21- ^-el7> ojs^^^ a) «^n^ 4i7)Hl olc^A^ ^S. 9\ ^> 

^ ^« ^"71 nfl^-cHl -§--§- oil ^ *H3M: ^Jl ^[^-. ^L^cfl #^1 -§-g-*>^ 

^-i^- #^5L^ ^Hl #7fA]^ ^ oJ 7l nfl^oll -§--§- ^^11- 3 7ll f7H^J ^ ^-el 
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7>^ «]■-§- M ^«ol ^7>s ^<HM- ^°1 #3121 #^ 

^^o. ^ ^^(pick's law) 4 £*>*IH £RV #^ ^-E^ ^ ^ou] o] <g^v 

< 8 > ^<£<q 7 fl^# >M"8-Sr°l afl^Hel aj-^-S. ^( supported liquid membrane)* 

« ^ #^ ^l^-a- ^ #4 ^ -§-°hi 

f^*H ^lS^cf. °1&Hl1 ^Efl^ ^ oflDi-^ ^je ^^-i- 7^ 

<9> s.^ > ^^-ol^^csteigelmann)^ ^S(Hughes) (*1^ s.^ ^13,758,60331 ^ 

^ ^13,758,605^)^ ^Bfl^l ^ ^l~g-*M ^l^^/^m^ ^d«l£7> 400-700 ^JE°1 

31 ^^^1^1 60 GPU [1 GPU = lxlO" 6 cm 3 (STP)/cm 2 - sec- cmHg] °1 *1*1 

$*r3|, °]^& ^4 ^^fr W^elS: ^^14. ZL^q-, ol<4 ^ ^1^1 ojjnv 

*U ^-s] ^71^1 ^4 ^-sl ^-Al^V - ^cf^ 

<10> ol^^V ^ <5flnVol 7Mb ^.^>7l ^ *1W o)£- M & ^Hl °1 

^1^-aI^io.^ ^ ^ ^-g- ^-711 *r£r «o^°l 7l-^5KKimura) ^*fl*1 ^^^^ ( 

u}^- ^ ^14,318,7143). neiq-, ol^*1- o]jQ- ^ ^ 

S^ofl^nJ 3^ ^ ^^-^ tiolb ^-^Ol olc}. 

<n> JE t>7^1 3l(HoH ^«11 *H<?>€ 35-2-51*1 l-B^l^ <^^#^ ^-ol ^-ofl 

^fe -B-sl A o v ^^-7>>1- a>^-^><^ aj-^-g. n>=^ h 0 >^ ol oicl- ( D l^ ^-«1 ^15,015,2683 * 
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*l] 5 ,062 ,8663: . =L^, °] ^^-<H]£ ^g-(feed) 71^1* ^7}S. 3.$ 

Al^TlM- ^€3] ^1~§-*M ^^m* ^-fofl4 ^i5l-& ^» 

♦ -fM*fl ^<H 6 1= ^-f o]n}-. o]Hi 5|f|. ol-g-^c^ ov^/^^ ^o] ^.4 ^-o. ^. Dfl# 

tHM -H^SM 0 ) *>M" °lfi «o V ^^r 7]-^^o] S)4*}^ x£i£ o]e| 

<13> a.^^(Kraus) ^ ^4,614,52431)^ 4-E- ^-fr *}-§-*>^ #^1 £3 

7fl^>^tq-. o] y^ofl ^fr>^ 4^1£r(Naf ion)^ ^ o]^ JH^Ml *]o]^ o^*- 
^Itt ^ ^-^ a>-§-*H 7}^4^4. neiM-, °1 4^ £ S * V AV-g-4$ 

* ^m^Hl^ ^d^£7> 4 io ^jes ^<>H ^-g-sHJ ^ $2*.^, 7j-^^]# 4-g- 

Ji°l*l ^Hsf Al^Vol 44^ 44 7>i:^7> ^ 

<i4> ojofl^ 44 qo] ^av^o] ji^-4 £-e)4^ 4-§-*H^^ a7i4 #^3 

wl^r*V £-Bj«W ^>°S <&^-$ ^eM^ o. S 3.4^. ^ oi^ ^ 

*1 ^ A>-8-ol ^Jg.44. H&|4 7\^9\ #4 ^ £e!4^ 4^ ^iHl ^-^17> 

#-8-€ -g-^-i- 71714, 7>4i^* ^7>4t]4, 7131-1- ^71 3. S4Al7l^ 

U-U-i- a}-8-*H £#*H4 ^44^ ^o]oi t£4. oi^tb 71^21 #4 ^ ^-sl 

^°flAi^ ^ #^o] 440] 44^1 44 ^siH.5. ^ o>^oi ^^4^7, ^ o. 0.44 
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<15> ifl-eH, ^S^T^ ^ofl ^ -gul ^-7> oflui^l Hl-g-ol 3. 71 2: 

^ #^4- tfl*H*>7l fl*jH*r ^MMd^l £ui ^-g-§- ^^1 

71^1 2:#*HH ^1^ ^-^*>Dl^i ^ ^"Sl^ 7^ 

<16>' olE^l «H^*>J17>, ^ t^^^ £ ^ Ol^ofl J7«-7> ^l-g-tb S 

*fl# ^ ^-Bl^ 7fl^-e>^^u|- (i^l^V^l^- ^ *I1315894Jl, *11315896Jl, cfltb 1 ?!^- 

«1 #^1 *ll 200 1-8793 Jl), ^\S.^r ^ ^-Bl^-^1 ja.^5lJL ^rf. 

[^ol ol^ji^ 7l#^ uzj-^ll] 

<17> 4^1, ^«lH^r Jl^l ^-^ol^-j7«-7> ^^M- ^ ^-el^Hl lE^H £ 

S*> ^-3HH£ IN! 4 Iris}- ^^ii i^RV ^-^4 ^^^o] ^^1^1 ^ 

4 ^ £-*H7> &o.^ *j-X|# ^ ^ ^ #^1 ^ ^-51 Sj-* ^lSsr>Jl^> 

» ^B^Rr^l ^±SAl, SH^r<34, ^Ol^j!]- 7l^-7l7> 

dm -?d^°l ¥^ ^VH^ °-^ll -g-nflsl ^01 ^ j}2) ^stb £ 

# ^%<hi^£ *i^*Hr ^ m$Sr M-Ei-ifl^ #^1 ^ ^-em-g- *ns*Rr dl 
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<i9> .a. ^^o. ^oi^<^4 ( ^l^r^* -8-*IW£ ^ &°.q- #33.2.5. ^H*] ^ 

v^HH £-7} ^§11 S«a*MI ASM), o]^ ^^-ol ^ol^^cgo] £o]=4=. o] 

^ ^ 7}q^SL2. *Jr-g-*M ^-fr #^U1 7] o^. o^^^i ^-sj-^^s. ^eh^c. 

$- ^ SU^Kr ^-g- ^3*H , ^ofl ol3>ll S\SX^. 

<20> m§l ( ^ «^oi ^ ^ol^ojjH- aj-^1^. ^^^1 °l-g- 

^ ^ ^ (^^tYI-^ ^ ^1315894^, *11315896Jl, ^^ ^.q ^ 

2001-8793JO32Hir ^ A o Vo l t3r 7flH|£| #^1 ^ ^-^^-olcf, 

<2i> o]s} t M. «v^dl cfl^H 

<22> £ g^bfl ^ ^ ^Bl^ ^H^oJ^ ^ol^oj^- -g-BflAlTj ^ ^o.q. # 

33^-5. ^ (physically dispersed)^ *r ^l^^ «§^Rr 7l^7l 7> 

-H-g-7}5. ^ol^oJ-ji«^ ^ ^1^1 ^^nl-o,^ 

<23> ^ «.^^J7^> fJrSH^ 1^ °1 A o > ol oj-^1^1 ^^Sf 1^ ol 

#3 ^7^1 ^sK^ HL^ 1-%^ 71^11- ^-ft-*}^ ^#5, ^>7l <|M3l ^^s.^ 
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<24> M. t&t$6W 4^ ^M^l 71^1^ ^J-il- °-*]^- 

^ ^ ^ *HS*RrHl ^l-g-S]^ ^1^1^ £^7> A>-g- 7}^*}^ , ^1 

%^5L W**§, ^ °l-g- 7>^>4. 

<25> ^ofl 14s. ^ ^ ^-^q-ofl^ elsj--^^ o.s. S-Bj*Hr31 ^3 

^til^S 3)-g-*>fe ^ol^^jzf ol» ^^*>7ll -g-7> ^§o_S -g-^V 

^ 5^ JI**}^, Oj^O] JL^ofl 145} ^S^^* o]6f| O].^ Hl-g). 

<26> ^^ofl^ ^ol^<^-g- j7-g-*> Dfl^oil ol^ t^o]^ (ion aggregates)^ 5 

^sMl ^s)^ ^^] D 1, 4**11 71^1 ^4 -fofl^ §-e]*>ji7> ^sH^7> ej- ifls 

(free ion) £.3. *fls]7> sq<H ^*fl <g^7\) #3^4: #^1 ^ofl 33 ^cf (J. H. 

Kim, B. R. Min, J. Won, Y. S. Kang, Chem. Eur. J. 2002, 8, 650). ^, vfl^A^ ^-^ 

^ °<M£:£- ^ ^r°)^, ^^Til E}-5H^2}- ^ ^ s>o|l -^o] ^ s^t-fl oj-E- z]- 

<27> ^ol^-^ol -g.o]l ^oflAi 0^31 EHsH^^T 7>*j ti>-§-^>^ A>^^- ^ <g^^ (J 

P. C. M. Van Dongen, C. D. M. Beverwijk, J. Organometal 1 ic Chem. 1973, 51, C36) . £r«l*)1 
3-*] ^4 ^^*>^ i-^f^S] H7lofl Sl^fl ^^Sl^c-ll, 
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Fe 
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Cu 




1.4 
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Nb 


Mo 


Ru 


Pd 
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1.3 


1.6 


2.2 


2.2 


2.2 


1.9 




La 


Ta 


W 


Os 


Pt 


Au 




1.0 


1.5 


2.4 


2.2 


2.3 


2.5 



^J^. ^ ^3 ^7l^£7> 7t^X>^ ti]7><* ^ 7>^o] ^ 

<30> ^^H, #°1^T ^l^^l ° S V 314 7>^^O.S ^-§-^71 ^flA^ ^ol^o^ ^7l^£ 

7> 1.6 2.3 *£$)7} *\*£is}^. o] &<$6\) oi^ y}^ ^ol^^o.^.^ Mn, Fe, 

Co, Ni, Cu, Mo, Tc, Ru, Rh, Pd, Ag, Re, 0s, Ir, Pt H^r ^-^] ^-o] ojcf. 

, ^1, £°l^r4 gv^ll- <£3H -B-##( e f fluent) i^* 

^ ^^-§- ^7>Al7l7l ^Atb 14^1, ^ ^ £ 

^* #«}SRr ^ol v^^a}^. ^71 3. 2<^ tfl^^ol ^ol^^^o, ^ d\]^x) 7 } M-^l-M- 

5^. 
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-<*2) ^7.} ofluj*] [kJ/mol1 a) 
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Li + 


Na + 


K + 


Ag+ 


Cu + 


Co 2+ 


Mo 2+ 




Ni 2+ 


Ru 3+ 


F" 


1036 


923 


823 


967 


1060b) 


3018 






3066 




Cl" 


853 


786 


715 


915 


996 


2691 


2733 


2778 


2772 


5245 


or 


807 


7A7 
f ft / 


fiR9 
OOZ 




Q7Q 


9K9Q 


97 AO 


97A1 






I- 


757 


704 


649 


889 


966 


2545 


2630 


2748 


2623 


5222 


CN" 


849 


739 


669 


914 


1035 












N0 3 " 


848 


756 


687 


822 


854b) 


2626 






2709 




BF 4 " 


705^) 


619 


631 


658b) 


695b) 


2127 






2136 




C10 4 - 


723 


648 


602 


667b) 


712 b ) 












CF3SO3- 


779b) 


685 b > 


600b) 


719b) 


793b) 












CF 3 C0 2 - 


822b) 


726 b ) 


658b) 


782b) 


848b) 












a) £-31 [H.D.B. Jenkins, CRC Handbook, 74th Ed., 12-13 (1993)] %2l 
•>) M+( g ) + X-( g ) ->MX( g) 2}- cflt> *r3* 4m*l* 6-311+G*S] 7l£- 2: a> 

US. <>l€- (Density Function Theory, DFT)2] Becke3LYP « 0 V ^ (Becke3/6-311 + G* 
//Becke3/6-311+G*)-g- -M-g-s}^ 7jl-t>^ «t-gr ^-^a)^ v}<$. ^7.} o)| u] *j <2j- a] 
S)^* **V<^ W^^7> 0.94 <y=5L*V *!^<M Xi-g-^- tcr^, §f5}ofl 



<33> £ i^o| s-^sj.^. ^ ^o]^^^- ^<sKr ^-ol^ ^o}^-3f Tj-tb 

°1 ^#3^ ^* ^*H*K2. -g-*fl ^cflA] 7l7l ^*fl o}ei 7M ^-o^s. ^ 

^3*} <5 flH^l7> 2500 kJ/mol 74 §5. ^eb^ 74 ol wfBJ-^cf. 

<34> S 2°1M M-eJ,^ ^ # oj 7 H Sfl^Rr ^ASb Ag+M- Cu + ^ ^ 

^*Rr F", CI", Br", I", CN-, N0 3 - ( BF 4 "«- * ^ £1*1 1!:, 3-g-« Slfe ^-°] 

^ 5. 2<*IM1 oflA]^ T^s-cfl ^-^^^ 8>^r^. 

<35> ^aV^^S. -g-o^s] -g_-sfl <£^£- F" « CI" < Br" < I" ~ SCN" < CIO4- ~ CF3SO3- < 

BF 4 " - AsF 6 -^ £SLg- M-EfuJ-^dl j2.-g.4SHl 5Utt oflM^l 7} ^ %1L3., 
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SCN", CIO4-, CFgSOs", BF4", AsF 6 -, PF 6 ", SbFe", AICI4", N(S0 2 CF 3 ) 2 -, C(S0 2 CF 3 ) 3- f-©l 

21 th £ #^1 ^ M^fe ^ ^2}, (M 1 ) x (M 2 ) x -X y M- 

(Mi) x (X i) y (M 2 ) x .(X 2 ) yl (^7lAi, Mi, M 2 ^ ^o]^ M-Bftflji, X, X 1( X 2 ^ M-E^H 
, x, x\ y, y'^f ^7>7>* M-Ej-^tl) SL^ 4i-7l^-^o]^-^cg4 ^°l^r3 4^ 

1^ A]~g- 7>^^. 

*Jo]^2] ^-^^s-o^ oflS^Sr RbAg 4 I 5 , Ag 2 HgI 4) RbAg 4 I 4 CN, AgHgSI, AgHgTel, Ag 3 SI , 
Ag 6 I 4 W0 4> Ag 7 I 4 AsO 4> Ag 7 I 4 P0 4) Agi 9 Ii 5 P 2 0 7, Rb 4 Cui 6 I 7 Cli 3) Rb 3 Cu 7 Cl 10, Agl-C^Bef^ # 
2.^ j9.J2.cH.E1), AgI-(CH 3 ) 3 SI , C 6 Hi 2 N 4 -CH 3 I-CuI, C 6 H 12 N 4 - 4CH 3 Br-CuBr , C 6 H 12 N 4 - 4C 2 H 5 
Br-CuBr, C 6 H 12 N 4 - 4HCl-CuCl , C 6 H 12 N 2 - 2CH 3 I-CuI , C 6 Hi 2 N 2 - 2CH 3 Br-CuBr , C 6 Hi 2 N 2 - 2CH 3 Cl-CuCl , C 5 
H n NCH 3 I-CuI , C 5 HnNCH 3 Br-CuBr , C 4 H 9 0N- CH 3 I-CuI ^-g- # ^ $X^. zie^, a. 3*] 
tflo^ <^7lofl^ 4t^t°m i^t-^ ^^-sf ^-A>tV 

£1.2.5.3., £ A o v 7HH ^^1-^1 

^>-g-5]^ Jl£-7Rr #°l^r °l£r* #°l^r o}*>3. 7]^ ^ 

fe) ^« 3E$*Kr 7)^7l7> ^^o> 5E*1 ^ol^cg^ ^^j- $^*H=. 7l^7l# S. 

Qo\ ^-7> ^0.3. Jl£-*> nfl^ofl ^a>a] z] ^ 9X^°\ *Vcf. a. 
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oIl^-ia-HS.^ ^#^1 (poly(ethylene-co-propylene)), ^sl^Ml^^KV ^ ^1*^ ^ 

<39> M. i^ofl rcf= ^ #-e)^ ^ 7>^1 « 0 >«H1 <3]*fl ^ ol^ 

<40> ^ ^tiV^^ jl^-*}^ ^cg-Zr «**(| -g-nflofl ^-o] ^ =7^ 

-g-^^- *flS*V ^ o]^- ^1^1^ ^ojj ^^j. Jr. ^^1-^ "cHH^r. °1 43 

<41> =- g*| Jl-g-7}<4 ^-#0] ^ ofl^j _g_ nfl iflollA-] tH&*l **Rr 

< 42 > m. «v^ofl 4^ ^flst!: #21 ^ 7l^ofl M ^ oj-^i Ej-sHr^l tfl^- 

^ "fl-f fe^r ^d^5.# UL°H, -H^l JH-g-*} ufl^ol ^ol^cg^ SV^l- <g^a> 

4i» £^-SRr 7l^7l# £#*>JI &7l nfl-g-^ ^ £(3Efe) ^# ZL£- 

7f lit ^>-g-^^-i- nflS] ^ ^o]^ o)3-o) &o}=4? <$X}S.£\ #<H 

^^B] (ion aggregates )S. JL&x} &&*\ ^£l<H Sl^-7> ^^0] ^ 
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-gr (free ion)AS sfle^l- £}<H 



<43> 



<44> <^A]c^] 1> 

<«> 0.2g^1 #el^T 3 fl^^s.A]-(p DMSi RTV> 3-1744, Dow Corning, M w = 48,000)# 0.8g£] 

^ ^tr -32^-7 r -g-ofl (JL «.^ ^ 20 ^%)^r <*9l^. °1 -§-^<Hl -H£-7} 

$\ #Hl7> 2:17> 0.264gS] EflH^#^-^.S^.eflol e (A g BF 4 , 98%, 

Aldrich Co.), 0.280g^1 slSS^HH (AgC10 4 , 99.9%, Aldrich Co.), 0.347g^ ^ B 

s *fl Ej-^^r^ ol m (AgCF 3 S0 3 or AgTf, 99+%, Aldrich Co.), 0.465g^ ^rl-f- 
^.soj-^si-ilolH (AgSbF 6 , 98%, Aldrich Co.)» 47}*1 ^-<£| 5L&x\ -g-^# 

<46> ol -g-ofl^- cf^^uv (Track etched membrane, 0.1 [mi polyester, Whatman) 

$H *r°H wVo>( m ayer bar)* <>l-§-*M ^^tf. JLUfl^r ^*1^ (SEM)^-S. ^#tr 

<47> zfz}- *M t^tr ^^^r tf^H #3 40 psigolJL Jf-^Hf <y-=M 

^7l<y- (0 psig)°l ^ 7l*fl (50:50 -^2)%) 
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2fl2]S. ^ ^*r^4. 7l^fl ^JE^) GPU [lO- 6 cm 3 (STP)/cm 2 - cmHg- sec]S v+Ej-ifl 

5S^-. ^ V 3H S- 1 ^ ^ (9= 2Al^> ^) ^ PDMS^ PDMS/-£-<£ £-bJ^ Jf-iq-S.^ # 

S 3°fl u^^cf. 



<48> [K 3] 





rfjL^ (GPU) 


Jp-afS. (GPU) 




PDMS 


24.6 


22.4 


1.1 


PDMS/AgBF 4 


12.9 


0.08 


158.1 


PDMS/AgC10 4 


12.0 


0.29 


42.0 


PDMS/AgCF 3 S0 3 


7.7 


0.82 


9.4 


PDMS/AgSbF 6 


9.2 


1.13 


8.1. 



<49> 



PDMS^ H^^^l/H^-^-Sl £-3 -SM- M-HfuH^l 



<50> <-6}a]o)] 2> 

<5i> *JaH -^^^>t11 0.2g^ l-^l^^l^^^-y: (PDMS, RTV, 3-1744, Dow Corning, M w = 

48,000)-i: 0.8g^ l-*|4jH ^ ^^§>i Jf-^ jag-*} -g-<^ ( Jl^-7> ^-5L 20 ^8=%)* <2^r 

°1 -g-^ofl Jl^-7>^ ^ol^o) §«] 7 > 10:1, 6:1, 3:1, 2:1, l:l°l ^ 0.053g, 

0.088g, 0.176g, 0.264g, 0.527g^ ^ EflB2}#-¥-3-SJiL3HH (AgBF 4 , 98%, AldrichCo.) 

* ^7H>^Cf. 

<52> o) -§-<*} o_s ^ofl lofl ^s)- ^<5>7fl PDMS/AgBF 4 ^-&]^ ^ ^°fl 

*1 *1*H ^tJ" 71^1 (50:50 ^-31]%)^ ^en^ , ZL ^ 
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<53> IS. 4] 





PDMS c|| ^o|^6J £ U | 


10:1 


6:1 


3:1 


2:1 


1:1 


153- 


1.0 


1.1 


1.3 


3.8 


4.5 


30& 


3.4 


8.5 


12.9 


47.0 


82.3 


45-g- 


7.1 


13.4 


26.4 i 


74.0 


119.5 


60-g- 


11.2 


20.3 


38.5 


96.0 


155.4 


90-g- 


19.0 


38.7 


55.2 


128.1 


197.2 


150£- 


18.4 


53.4 


80.9 


150.4 


214.6 


210-g- 


19.2 


53.0 


84.6 


155.4 


203.5 


2703: 


22.1 j 


58.1 


84.2 


160.2 


210.7 


330S- 


20.4 


56.0 


83.5 


157.5 


208.4 



^^^S. nfl^ofl c^-Sl ^-AVsjc^ ojr}.7> A] ^o] ^^-ofl ^ 7l *IH ^fl 

<55> ^Aj- Aj-EflcH] H^S)^ X\ ^ ^<$9] ^£ofl^ 37 |] <g^8: *t*] ^ 150-g- $5.7} 

<56> <^X|o} 3> 

<57> ^Alofl 14 ^-^*>7ll 0.2g£} 1-^*111^-^]- (PDMS, RTV, 3-1744, Dow Corning, M w = 

48,000)^: 0.8g^ ^ ^<U*}JL JL^\ -g-^(oL^> %-5L 20 <2£r 

^, °] -g- on d\] ji&x}<% ^ol^o) s.al7> 1:1^1 zfz}- o.527g^] EflBel-tfiSi 
2fl°lH (AgBF 4 , 98%, Aldrich Co.)* AA ^7}^\3X^. 
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<58> 



o] -g-^iLS. ajaH] io\] ^3)- ^<a*}?\) PDMS/AgBF 4 -^S^-i: ^1^*1 ^ 

^ 4^ S^^/S^ ^ 71^11 (50:50 ^2]%)^) ^sfl- ^ *V * z}-z^ 

S 5*11 M-El-ifl^cf. 

<59> IS. 5] 



A|^ 


rfjg.^ (GPU) 


tf jg.^ (GPU) 


15$ 


9.3 


0.201 


30$ 


10.9 


0.133 


60$ 


12.3 


0.103 


90$ 


13.4 


0.068 


150$ 


14.5 


0.070 


210$ 


15.0 


0.065 


270$ 


15.1 


0.071 


330$ 


14.9 


0.066 



<£ ^ 4^1, ^m°l 4^ ssl^i #^1 ^ 

^1 g-AVsq ^ oicf 7 > Aj^lol ^u-ch] rrf&f- 7}2\}o\] 2]n &<£o] HSl?! ^^1^1 A 

<61> <^A] ofl 4> 

0.3gSl (EPR, M w = 170,000, Alrich Co.)* 9.7g^ Efls^l-ol 

(THFHl ^ -^S}^ :n£*r -g-^C^*} -fc-S. 3 =f^%)* o] 

^-7> -g-^*- ^eH^ rf^-^BV (Track etched membrane, 0.1 w polyester, Whatman) $H 



<62> 
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<63> 



<64> 



<65> 



o]^7\] aflS^l al^-T^ $H ^4 -§- D fl^ <£ol z}-z}- 0.287g/0.5g, 0.191g/0.4g, 
0.096g/0.2g, 0.048g/0.1g(z*zf 30 x 10" 5 , 20 x 10" 5 , 10 x 10" 5 , 5 x 10" 5 

mol/cm 2 )°} 47>x] z±s. ^v] t])^s.^£_3_sLt]]o)i~ (AgBF 4> 98%, Aldrich Co.)# 

^Hl Cfltb ^ #£0^ ^JjL oj-a 40 psigojjl 3=4J=L <$%o] 

tfl7l^- (0 psig)<y STi^H ^ 7l*|| (50:50 ^-3l%)# A>-g-*}o} 

7]^1^ ^JE^r all- ^S, 71^1 HS^SnsflslS. ^*V5S 

tf. zl S>7] S. 6^1 GPU [lO- 6 cm 3 (STP)/cm 2 - cmHg- sec] 7l*|) f2f£ ^r^S. 

4. 



<66> [JE 6] 



<67> 





^rSL (mol/cm2) 


30 x 10-5 


20 x 10-5 


10 x lO" 5 


5 x lO" 5 


15-g- 


1.4 


1.3 


1.5 


2.2 i 


30-g- 


2.6 


2.0 


2.0 


2.6 


45£ 


6.6 


4.8 


4.3 


3.4 


60-g- 


23.5 


16.9 


13.7 


4.1 


90-g- 


41.4 


21.6 


18.1 


4.6 


120-g- 


53.1 


26.6 


18.5 


4.7 


180£ 


54.0 


26.8 


18.0 


4.65 


240£- 


53.7 


27.0 


18.4 


4.7 



*1 *^>47>, Al^Vol Xl^-ofl H}-21- Aj@j E7 } £L7fl -^S^f ^ ^^Cf. o.O|o} 
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<69> 



<70> 



<68> <-^A]^] 5> 

^A]ofl 4Sf 0.3g2l (EPR, M w = 170,000, Alrich Co.) 

* 9.7g£] EflB2}5fol££f^ (THFH1 ^ H&x} -§-^(JL-g-*r 3 ^ 

*ti^tr ^, -H^-*} -§-^* l-sHl^&l ^^dv (Track etched membrane, 0.1 

W polyester, Whatman) $H *r 0 l°1 ^} 0 }% °l-g-*>^ S^^r^^f. 

*fl2:£ 2M#, ^l^^H 24*1 # ^9} iL^M ^ 

£2:*rS!4. Jl^>^- $H 4 ofl ^t^sj u j.^^ ^-<U^ }7]] 0 .287g^ 
ElE^f^ sl e|o]E (AgBF 4 , 98%, Aldrich Co.)!- 0.5g^ ^llt^l ^r°l -g-^# i2 

*H AA A^Q A 6 *] « ^d\]^\ ^3.^/^3,$; ^ 7)7$ (50:50 

<72> [5. 7] 



<71> 







= -5^ t^-E (GPU) 


15* 


2.2 


1.91 


30£ 


2.3 


1.64 


45^- 


2.5 


0.69 


60-g- 


3.3 


0.24 


90-g- 


5.7 


0.14 


120§ 


6.8 


0.13 


180^- 


6.9 


0.13 


240£- 


7.0 


0.13 



<73> 
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o]B]S. JL^T.} nfl^ofl -g-^V£H 5^7} A^o] ^-ofl ofej- ^ofl o| ^ ,g.<* 

<74> <^UH1 6> 

<75> ^a1<^1 3ch] wj-^nl- -§-<U^-7fl ^12:^ PDMS/AgBF 4 ^eKHl tflsfl 

£^ ^-^ ^^fr Aj-cjw. oj-^ol 40 psig°lJL ^7)<^ ( 0 

psig)<?l ^7}>i (50:50 ^%)Mr ^H-^M ^T^rS^. 

#^(2-^^-2-^-A>§) (P0Z)/AgBF 4 £-5^1 tflSfl ^-7]^ ^<a*V7fl ^1^> ^-^ ^7]. 

<76> [j£ 8] 



(hour) 


M)MS/AgBF 4 


P02/AgBF 4 




^7}^ MS. 


^t&7\-^ 


^^7h>; ^^S 






(GPU) 


(ss^^l/^5.^-) 


(GPU) 




2 


13.5 


200.1 


16 


52 


6 


14.9 


208.4 


15 


52 


12 


14.2 


203.2 


12 


51 


24 


14.5 


205.7 


13 


48 


48 


13.9 


206.4 


12 


42 


72 


14.3 


208.2 


7 


37 


96 


14.8 


209.4 


5 


34 


120 


14.7 


210.3 


4 


31 


144 


14.5 


206.4 


3 


29 



<77> 



^7} S. 8°\] M-Bf«a «>4 &°), £r ^ P0Z/AgBF 4 ^-f Al^J-o] 

^1^1 M-£^ ^i»£7> 31 #^^1 ^ofl 14^- PDMS/AgBF 4 -g-e]^ 
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<78> ^ofl rtj-ef t\]^ #^1 ^ £-B^£- 7l^ofl t^s} ^Tfl ^sH^ofl tfl^. ^ns 
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1] 

^l^r^, ^ol^^-g- -g-^flAl^ ^ &o.q- #sl^o.s (physically 
dispersed)-^ ^ &£r, ^H^#<34 ^*Rr 7l^7l7> Jl^>^ ^o] 

^r^-Jl*** ^ q-^^ *l*l^o.3. ol-c>|^ > ^Tfl Ej-sj-^ 

4i« ^-&l*>7l ^tb #^1 ^ -gr^. 
13 ^ 2] 

^1%H1 ^l^r^ <£ 0 |,g-o} ^7l^£7> 1.8 - 2.3*1 ^ 

3] 

^12%H1 sa°H, # 0 l#^r°l Mn, Fe, Co, Ni , Cu, Mo, Tc, Ru, Rh, Pd, Ag, Re, 0s, Ir, 

Pt g =^<J] 4^15. o]3*o]z\ ^O.S.-f 3 AjlMig ^o] ^ ^ 

4] 

*]7\ 2500 kJ/mol ^V^l #^1 
5] 

A^M 3l°\^\, ^l^r^ -g-*l£r<>l F", C1-, Br", r, CN~, NO3-, scr, cio 4 - ( CF 3 

SO3-, BF 4 -, AsF 6 -, PF 6 ", SbF 6 -, AICI4-, N(S0 2 CF 3 ) 2 - ^ C(S0 2 CF 3 ) 3 " S. o)^o]^\ 3-0.^-^ 
■^bm^ ^o] ^nv. 
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6] 

tt £3^. 

^1%H1 &<>H, Ji^l-7> 311 hl^ #e^^KV ^<gs] zi-g-*}<>] ^ 

8] 

9] 
10] 

&°H, ^IM^l 1^ <£^7fl H}-^^ 1^ O^o} q}-^ 

3L^r 1-%^ 7l*l]« ^-B-*>J1 #^1 £-3^. 
11] 

^10%H] 91°]*], <£mH} Q^±.A ^^l, Jf^iffl, 1,3-^-El-cloji, 

o]4iH^l % oj^-ol^l ^o.5L^Ei ^Jojji, oJ^t}] ^sf^ 

±-7> ofl^T, y-Hj-, Oj^Jf E]- ^ 0]-S-0] Ol=-O]^l ^ 
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7l*fl7> ojAVs).^, ^sMehh, # ^ 

3^ #^1 ^ S-em. 
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